Mark-recapture studies of some aspects of the biology of the cavernicolous crayfish, Orconectes inermis testii (Hay), were conducted from December, 1969 to March, 1970, in Mayfield's Cave, Monroe County, Indiana. Population size was estimated to be 66 :i: 9 (95"70 CL.) for the 300 m study area, but because of the small sample size, this is undoubtedly a deflated value. Size of animals, expressed as total length, indicates that the population was comprised primarily of adults. Seventy-four percent of the marked crayfish moved no more than 10.5 m away (total upstream and downstream distances) from the tagging site. Hence, this species appears to restrict its activities to a specific area ("home range") of up to 10.5 m of stream passage. Form I males traveled greater distances than did Form 11 (15.1 and 3.0 m, respectively), possibly in search of mates. Adult females moved less than juveniles, and males appeared to move greater distances than females (means of 12.9 and 5.9 m, respectively). Upstream movements were more commonly observed than downstream (mainly Form I males), indicating a possible restocking mechanism following floods. Distances traveled were not related to the size of individuals or to elapsed time.
INTRODUCTION
Packard (1888) made the earliest reference to Orconectes inermis testii (Hay) when he reported Ihat C.H. Bollman had visited Mayfield's Cave, Monroe County, Indiana, and found "Cambarus pellucidus" in its stream. In 1891
Hay introduced the varietal name for the troglobitic crayfish in Mayfield's and Truett's caves. In 1907 Banta conducted an exhaustive study of the biota in Mayfield's Cave, and his observations concerning this subspecies are still heavily quoted. Hobbs et al. (1977) reported that this crayfish is currently known from 21 localities in "Monroe, Owen, and Greene (?) counties, Indiana. It intergrades with the typical subspecies [0. i. inermis Cope] in the more southern counties of the State".
A brief visit to Mayfield's Cave on 20 September I969 convinced me that it would be an excellent site for a short-term study of the stream-dwelling O.
i. testii. Not only was it conveniently located (4.8 km west of Bloomington), but it was one of the few caves for which past faunal data were available. Thus, data collected 7 I years after Banta's (1907) work could allow a comparative study, and perhaps enable an assessment of human impact on even a supposedly "isolated" environment.
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Studies were conducted from September 1969 to March 1970, but during March the owner of the cave, concerned with safety and his liability in the event of an accident, "closed" the cave.
STUDY AREA
The entrance to Mayfield's Cave is in the northeast side of an abandoned quarry about 4.8 km northwest of Bloomington, Indiana, Section 26, Township 9N, Range IW SW 1/4, NE 1/4, SW 1/4, at an elevation of 260 m (Fig. I) . The cave is developed in the Ste. Genevieve limestone and is approximately 550 m long, A stream flows from the rear and emerges at the surface as a small spring, approximately 230 m from the entrance. The stream passagc is 4 to 6 m wide and I to 2 m high. Occasional areas near the entrance and rear have ceiling heights of approximately 4 m. Small intermittent pools lie along the length of the stream (Fig. I) 
METHODS
Air and water temperatures were recorded on each visit to the cave. Records of surface air temperatures and precipitation for the period were obtained from a nearby weather station. Water levels, velocity, turbidity, relative abundance of organisms, and availabile food (leaves, detritus, dead organisms) were also noted at each station (Hobbs, 1973 b) . Crayfish were captured by hand or with the aid of a small net, marked, and released at the point of capture.
Various tagging methods were tested in the laboratory (Hobbs 11l, 1981) , but work began before they had been evaluated. Crayfishes here were marked externally with blue and red Magic Marker as a temporary tag. The first crayfish was marked on 21 December 1969. The surface of the exoskeleton was dried and the appropriate station number marked on the dorsum of the carapace. Individuals were marked using combinations of the two colors on the telson, uropods, and abdominal segments ( and with or without eggs or cement glands, in females), length (tip of rostrum to tip of telson), relative position in molt cycle, location where tagged, injuries and regenerated appendages, and responses to light. Total counts were made of all specimens observed on each trip. On occasion, crayfishes were removed from the cave and examined for symbionts.
The flexibility of the crayfish abdomen makes total length (TL) a less reliable absolute measurement than the more standard carapace length (CL). However, since TL was the datum obtained in the first two tagging efforts, and since exclusion of this information would have meant too great a loss, TL was retained as the expression of size throughout the study. Although the carapace and abdomen are approximately subequal in length in cambarid crayfishes, conversion of TL to CL involves potentially substantial error. Banta (1907) reported two species of crayfishes, O. i. testii (his C. pe/fucidus) and C. (E.) /aevis (his C. bartonir), from this locality. Seventeen specimens of both species were observed on the first trip along the stream passage in 1969, the majority of them O. i. testii.
Size: Forty-nine crayfishes were tagged from 21 December 1969 to 5 March 1970 (all captured specimens tagged). Orconectes i. testii was represented by 19 0' I, 60' II, I 0' J, 17 9, and 6 9 J, suggesting that the population consisted mostly of adults (86UJo), although several individuals less than 20 mm long were observed on two occasions in January 1970. Males ranged in total length from 27 to 58 mm and females from 20 to 61 mm, with individuals of each sex evenly distributed over its size range.
Temperature: Only slight variations in temperature within the cave occurred during the study. Observed extremes for water temperature were 11.1 and 13.l o C, anc;i 11.7 and 13.2°C for air temperature. Numbers (or population size): of the 49 crayfishes (0. i. testir) tagged and released, 23 were recovered at least once, resulting in a 47UJo recovery rate. The greatest number of recaptures for any individual was four, and that for only one crayfish. Hobbs (l973a) Movements: Natural movements of 23 individuals of O. i. testii are given in Table I . All individuals recaptured at least once are included. Some of the apparently short distances recorded (0.3 and 0.6 m) occurred 60 and 56 days, respectively, between recaptures. This does not imply that these individuals did not move greater distances. Some of the greater movements recorded (35 and 42 m) also occurred over short periods of time (I and 20 days, respectively). The minimum and maximum distances that individuals moved from the point of marking lie between 0 and 42 m. Although, no crayfish were recorded as moving 0 meters, some individuals were subsequently observed in the same location within a small area of stream passage.
The time elapsed between markings and recaptures varied considerably (Fig. 3) , and this and the distances traveled on anyone occasion impose constraints on interpreting these data. Consequently, the range of distances moved between recaptures, regardless of direction, was divided into quartiles: 0-10. activity to a specific area, probably somewhere between a and 10.5 m (Fig. 4, 5) . testii (a Form I male) moved upstream 35.4 m in a 24-hour period. This compares with an individual of O. juvenilis (Hagen) reported by Merkle (1967) that moved at least 95.6 m in 48 hours. Individual 6A of O. i. testii (also a Form I male) was recovered 4 January at station 6. Two days later it was found at station 5, 17.1 m upstream. To get here it had to travel at least 8.9 m out of the water over gravel and Slone, as the stream was at low level and pools 5 and 6 were not connected. Additional data concerning the biology of this species may be found in Hobbs (1972 Hobbs ( , 1975a (1967), however, reported 47.1070 total recovery in her study of Orconectes juvenilis. An estimate of O. i. testii population size in the 300 m study area was determined to be 66 :!: 8.9 (95070c.L.). The size of the specimens indicates that the population was comprised primarily of adults.
Since 74070 of O. i. testii moved no more than 10.5 m away (total upstream and downstream distance) from the tagging site, this species apparently tends to restrict its activities to a specific area (home range) of up to 10.5 m. Form I males traveled greater distances than did Form II, possibly in search of mates. Adult females showed less movement than juveniles, and males appeared to move greater distances than females, means of 12.9 and 5.9 m, respectively. Upstream movements were predominate (mainly Form I males), indicating a possible restocking mechanism following floods. These Table I . Recapture data for O. i. testii in Mayfield's Cave. I = individual, L = lenght, S = station number, DM = date marked, T = time (days) elapsed since last capture, D = distance (m) and direction moved since last capture (d = downstream, u = upstream), TT = lime elapsed (days) from marking, FP = final position relative to marking, TR = total range (m) of movement. data partially support those of Minckley (1964), Momot (1966) , and Elliott (1971) that certain aquatic invertebrates exhibit extensive upstream movement, although not necessarily as a compensatory movement for downstream displacement following floods. Although some flooding occurred during the study period (rains did affect and increase the volume of flow through the stream passage), no major spates took place. No evidence from this study supports the proposal of Momot (1966) and Waters (1961) that flooding results primarily in downstream displacement. This undoubtedly occurs to some degree during heavy flow. It is difficult to postulate reasons for the net upstream movements without some data concerning the environment (i.e., food availability and fluctuation, water chemistry, flooding) and further information on the animals (e.g., reproductive cycles).
. If total range of movements is compared with size, it is apparent that smaller crayfish have a larger "home range" than do adults (Fig. 6) . However, the size of this range for O. i. testii in Mayfield's Cave is not related to animal size, per se, but does seem to be related to sex and stage of reproduction. Using the values of total range of movements upstream and downstream (Fig. 5) , it is clear that Form I males are more active and travel greater distances than do Form II males (means 15.1 and 3.0 m total range of movements, respectively), and also seem to move upstream more than downstream. Form I males are in breeding state and probably travel greater distances in search of mates than do Form II males. The latter most likely move in search for food, during intraspecific interactions, or to escape predation. Comparing the movements of all males and females, those of males (12.9 m) are greater than those of females (5.9 m). The distances traveled are not directly dependent on the time elapsed, and hence time was not an important factor (Fig. 3) . RESUME Certains aspects de la biologie de I'ecrevisse cavernicole Orconectes inermis testii (Hay) ont ete etudies par la methode de marquage et de recapture, entre decembre 1969 et mars 1970, a la grolle de Mayfield, Comte de Monroe, Indiana. L'effectif de la population a ete estime a 66~9 (probabilite de 95070), pour les 300 metres du cours d'eau etudie, mais par suite du faible nombre d'individus echantillonnes, cet effectif est sans doute sous-estime. La taille des animaux, exprimee par leur longueur totale, indique que la population est composee essentiellement d'adultes. Soixante quatorze pour cent des ecrevisses marquees ne se sont pas deplacees au dela de 10,5 metres (total des distances vers I'amont et vers I'aval) a partir du site de marquage. Ainsi, celle espece semble limiter ses activites a une aire restreinte ("home range") qui ne depasse pas une longueur de 10,5 metres du cours de la riviere. Les males de la forme I se deplacent a de plus grandes distances que ceux de la forme II (respectivement 15, I et 3,0 metres), vraisemblablement en quete d'accouplemen!.
Les femelles adultes se deplacent moins que les juveniles, tandis que les males semblent se deplacer plus loin que les femelles (moyennes respectives de 12,9 et 5,9 metres). Des deplacements vers I'amont furent observes plus frequemment que vers I'aval, indiquant la possibilite d'existence d'un mecanisme de repeuplement compensant les derives dues aux crues. Les distances de deplacement n'ont paru fonction, ni de la taille des individus, ni du temps ecoule.
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